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ORIGINAL ARTICLE

Comparison Between Transcerebellar Diameter and
Biparietal Diameter and Femur Length for Gestational
Age Measurement Accuracy in Third Trimester

Abd Almenem Mohammed Zakaria, Ahmed Mohamed Saeed,
Mohammed Hassan Mohammed*

Department of Obstetrics and Gynecology, Faculty of Medicine for Boys, Al-Azhar University, Cairo, Egypt

Abstract

Less of the physiologic diversity of late gestation was evident in transcerebellar diameter (TCD) compared with
several other biometric measures. Menstrual history, clinical examination, and ultrasound are all used to estimate the
gestational age (GA) of a fetus. In the absence of known risk factors, diagnostic ultrasonography is routinely used to
monitor fetal development and confirm the presence of clinical complications. Our study aimed at comparison of the
current last menstrual period (LMP), femur length (FL), as well as biparietal diameter (BPD) with TCD measurement for
estimating GA in the third trimester. Our study was an observational trial carried out on a total of 100 pregnant women
during the months of September 2021 and March 2022 at the Department of Obstetrics and Gynecology at Al Hussein
Hospital, which is affiliated with Al-Azhar University in Cairo (inpatient and outpatient). According to our results, there
was a statistically significant alteration amongst the studied groups as regard (Agreement between the gyrus angle
estimated by TCD, FL and BPD compared with gyrus angle estimated by LMP), (correlation of TCD, FL, BPD with GA
estimated by LMP) and (correlation of TCD with FL and gyrus angle estimated by LMP among the females in third
trimester). Regarding our results, we can concluded that TCD calculates third-trimester GA more accurately than BPD.
Third trimester TCD and FL help determine fetus GA.

Keywords: Biparietal diameter, Femur length, Gestational age measurement, Third trimester, Transcerebellar diameter

1. Introduction

W omen must estimate their expected de-
livery date to know when their baby is due.

A series of tests will be performed in order to arrive
at an accurate estimate of when the baby will be
born. The date of the 1st day of the last menstrual
cycle, clinical examination, and ultrasound are some
of the procedures that can be used to calculate the
gestational age.1

The biparietal diameter (BPD), head circumfer-
ence (HC), abdominal circumference (AC), and
femur length (FL) are the four fundamental mea-
surements that can be obtained by following the
standard standards established by the American
Institute of ultrasound in Medicine.2

In the third trimester, a number of ultrasound
characteristics, including FL, are used for predicting
gestational age (GA) of the baby, however, this
method has a margin of error that ranges from two
to three weeks in comparison to the actual gesta-
tional age.3

Because of the wide range of normal variation in
fetal skull size and shape, the BPD can be off by as
much as three or four weeks from the actual gesta-
tional age.4

In the third trimester, when the head is exces-
sively molded, BPD, as well as HC, become unreli-
able, but transcerebellar diameter (TCD) becomes a
reliable marker for gestation because the cere-
bellum is protected inside the posterior fossa by
dense prtrouos as well as occipital bones.5
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In the presence of fetal head shape variation (for
example dolichocephaly or brachycephaly), TCD
provides a more accurate estimate of gestational
age.6

TCD is used when calculating BPD is too chal-
lenging, unattainable, or inappropriate due to the
head's obvious shape.7

The research aimed to determine how well TCD
measurements compared with current last men-
strual period (LMP), FL, and BPD for estimating GA
in the third trimester.

2. Patients and methods

This observational trial was performed on one
hundred pregnant women at the Department of
Obstetrics and Gynecology at Al Hussein Hospital,
Al-Azhar university in Cairo (inpatient and outpa-
tient) between September 2021 in addition to March
2022. All of the individuals were in the third
trimester of their pregnancies, as well as the TCD,
the BPD, as well as the FL were measured to
determine their gestational ages. One hundred
pregnant ladies who were between 28 and 40 weeks
along in their pregnancies participated in this
research study. The ethical committee at Al Azhar
University assessed the study protocol and the pa-
tients’ informed consent forms before giving its
stamp of approval.

The inclusion criteria were: women of child-
bearing age carrying a singleton pregnancy without
complications between the ages of 31 and 36 weeks
of pregnancy, with the start of the pregnancy being
considered the 1st day of the woman's most recent
menstrual cycle.
The Exclusion criteria were: women who were

unsure of their due dates, women who had experi-
enced intrauterine fetal mortality, women who had
anomalous fetuses, women who had experienced
many pregnancies, and women who suffered from
medical conditions such as hypertension or diabetes
were not allowed to participate. Sampling Method:
Convenient sample of pregnant women in Obstetrics
and Gynecology clinic of AL Azhar University Hos-
pitals meeting the inclusion criteria were enrolled in
the study till the sample size was reached.

2.1. Sample size

This study base on study carried out by El-Sayed
and colleagues was used to calculate the sample size
by considering the following assumptions:e95%
two-sided confidence level, with a power of 80%,
and a error of 5%. The final maximum sample size
taken from output was 94. Thus, the sample size was
increased to 100 patients to assume any drop out
cases during follow-up.8
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2.1.1. Ethics consideration
The research protocol's conduct, evaluation, as

well as documentation procedures ensured that the
study followed good clinical practice in addition to
the ethical principles in the most recent revision of
the declaration of Helsinki. This was accomplished
by ensuring that the investigation was documented
properly. Following receipt of permission from Al
Azhar University's Ethical committee, the research
was carried out.
Women who were pregnant at the time of

enrollment in the trial gave their verbal consent to
participate in the trial.

2.2. Study procedure

Persons incorporated within trial were subjected
to the following: Informed consent, Detailed His-
tory, Physical examination (general examination
and Abdominal examination) in addition to Ultra-
sound to evaluate the following: fetal viability, FL,
BPD, also TCD.
The ultrasound was performed in the obstetrics

and gynecology clinic at Al Husin Hospital to
determine the GA of the fetus by measuring the
fetal TCD, BPD, and femur length. Trans-abdominal
ultrasounds were performed on all patients, with
the head of the bed elevated 30� and a little pillow
placed under the right loin to ensure comfort for
each individual.
TCD better measure up to 26 gestational weeks.

2.2.1. Ultrasound device
Phillips ultrasound machine, Sony corporation 1-

7-1 konan minato-ku.

2.3. Statistical methods

IBM SPSS statistics (Statistical Package for the
Social Sciences) version 18.0, IBM Corp., Chicago,
USA, 2009, was used for data coding and entry.
Frequencies and percentages were used as
descriptive statistics for categorical variables. If the
data were regularly distributed, the quantitative
variables were shown as means ± standard devia-
tion. Using the LMP as a proxy for gestational age,
correlations among TCD, BPD, as well as FL were
determined. Agreement between parameters is
calculated. Pearson's correlation between gyrus
angle estimated by different parameters and
GA calculated by LMP is performed. In addition,
multiple linear regression was analyzed. P
values below 0.05 were considered as statistically
significant.

3. Results

Table 1.

This table showed that where the mean age of the
pregnant female's variable was from 19 to 40 years
with a mean of (29.39 ± 5.07) years. Additionally,
most of the females lived in urban areas (55%)
(Table 2).

Most of the participants were multiparous (76%),
their mean systolic blood pressure was (113.9 ± 9.42)
mmHg and their mean diastolic blood pressure was
(75.35 ± 7.92) mmHg. Regarding the distribution of
the females according to their week of gestation,
most of the females (72%) were in their 36the 40th
week of pregnancy, and (28%) were in their 28th e
35th week of gestation. As for the different param-
eters for gyrus angle estimation that were calcu-
lated, Table 3 shows that the mean trans cerebellar
diameter was (41.57 ± 8.11), the BPD was
(79.89 ± 11.19)) and the FL was (63.79 ± 28.04).

Table 2. Obstetric characteristics of the studied group (n ¼ 100).

Obstetric characteristics (N ¼ 100) [n (%)]

Parity
Primi 24 (24)
Multi 76 (76)

GA (weeks)
28e35 28 (28)
36e40 72 (72)

Obstetric characteristics Mean ± SD
Blood pressure (mmHg)

Systolic 113.9 ± 9.42
Diastolic 75.35 ± 7.92

TCD (mm) (Mean ± SD) 41.57 ± 8.11
BPD (mm) (Mean ± SD) 79.89 ± 11.19
FL (mm) (Mean ± SD) 63.79 ± 28.04

Table 1. Socio-demographic data amongst the studied group (n ¼ 100).

Socio-demographic data (N ¼ 100) [n (%)]

Age (y)
Mean (±SD) 29.39 ± 5.07
Range (minimumemaximum) 19e40

Residence
Urban 55 (55)
Rural 45 (45)

Table 3. Agreement amongst the gestational age estimated by trans-
cerebellar diameter, femur length, and biparietal diameter equated to
gyrus angle estimated by last menstrual period among the studied group
(n ¼ 100).

Parameters Cronbach's
Alpha

Intraclass
correlation

Confidence
interval

P value

TCD 0.994 0.987 0.981e0.991 <0.001
BPD 0.941 0.889 0.839e0.924 <0.001
FL 0.961 0.925 0.890e0.949 <0.001

Paired t-test, *statistically significant values will be in bold.
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This table showed that the highest intraclass cor-
relation was found with the TCD (0.987) which
indicated a high level of reliability with high statis-
tical significance of P � 0.001. Nevertheless, all pa-
rameters were significantly reliable (Table 4).

This table showed that the highest an association
was found to exist among the TCD and the LMP
(r ¼ 0.989), however, all correlations were strong and
positive and were statistically significant (Table 5).

This table showed that the highest connection was
detected among the TCD and the LMP (r ¼ 0.980),
while the least correlation was found between the
FL and the TCD (r ¼ 0.780). However, all correla-
tions were strong and positive and were statistically
significant (Table 6).

4. Discussion

There was a three-week discrepancy or more
among the gyrus angle estimates from the first

trimester ultrasound as well as the ultrasound per-
formed late in the third trimester. Recent research
suggests that ultrasound can be used to more
accurately estimate GA in the third trimester of
pregnancy than was previously thought.9

The ultrasound community generally agreed that
TCD was a reliable parameter for estimating the
duration of gestation and that it was consistently
ahead of the curve in predicting gyrus angle in both
singletons along with twin pregnancies, as well as at
the extremes of fetal growth.10

TCD and GA were studied to confirm their asso-
ciation and to determine whether or not TCD can
predict gyrus angle. A total of 221 infants with
diagnosed gyrus angle had their TCD evaluated. He
discovered a robust relationship among TCD and
gyrus angle and projected its duration to be
around±2.33 weeks. The TCD was very reliably
measured.11

Fifty pregnant women, aged from 20 to 40, who
had been in for a routine ultrasound were surveyed.
Their pregnancies ranged from 14 to 40 weeks. The
ultrasound TCD measurement was utilized to
calculate the gestational age. TCD was found to
have a statistically significant connection with gyrus
angle, suggesting that TCD is a reliable marker for
the assessment of GA.12

We also investigated the data at 31 and 36 weeks
of gestation because another study18 reported a little
variation in the growth curve of the fetal cerebellum,
indicating numerous situations that might cause
difficulty in measuring the transcerebellar diameter
in late gestations.
During the second and third trimesters of a

singleton pregnancy, an experiment was conducted
in 2014 to investigate the precision of the fetal TCD
nomogram measurement in determining the GA of
the fetus. Even in the third trimester, the TCD mea-
surement was found to have an acceptable level of
accuracy. When determining the gestational age of a
typical singleton pregnancy, biometric ultrasound
data such as the TCD should be considered.13

In 2000, a retrospective, cross-sectional investiga-
tion of 360 normally growing fetuses among 17 and
34 weeks and 73 growth-restricted fetuses among
24e34 weeks indicated that IUGR generally spares
TCD assessment. Even with significant growth re-
striction, TCD was barely altered.14

An additional investigation was performed in 2014
with the objective of determining the precision of
measuring the fetal transverse cerebellar diameter in
growth-restricted fetuses in order to arrive at an es-
timate of the GA of the fetus. One hundred pregnant
women who fulfilled the criteria for participation
were surveyed for this study during the third

Table 4. Correlation of transcerebellar diameter, femur length, biparietal
diameter with gestational age estimated by last menstrual period among
the studied group (n ¼ 100).

Parameters r* P value**

TCD 0.989 <0.001
BPD 0.891 <0.001
FL 0.932 <0.001

Pearson's correlation.
* Statistically significant values will be in bold.

Table 5. Correlation of transcerebellar diameter with femur length and
gyrus angle estimated by last menstrual period among the females in
third trimester (n ¼ 72).

Parameters TCD FL LMP

TCD
Pearson Correlation 1 0.780* 0.980*
P value <0.001 <0.001

FL
Pearson Correlation 0.780* 1 0.793*
P value <0.001 <0.001

* Statistically significant values.

Table 6. Accuracy rate of the transcerebellar diameter (within two
weeks) in comparison with the femur length during the third trimester
(n ¼ 72).

Parameters Accurate assessment Percentage

TCD 71 98.61%
FL 52 72.22%

This table showed that TCD is shown to be more accurate than FL
during the third trimester.
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trimester, of them, 50 had babies with normal fetal
growth and 50 carried babies with growth restriction.
The findings demonstrated a lack of statistical sig-
nificance among the mean TCD of normally devel-
oping fetuses and that of a fetus with growth
restriction. Since there was no significant variance
among normal and growth limited fetal TCD read-
ings, they concluded that TCD values appear to
correspond well with the GA in both groups.
Fetuses whose growth is restricted may have their

GA accurately estimated by measuring their TCD.14

It was found through research that measuring the
fetal TCD was a reliable as well as precise way of
estimating the GA of a fetus, even at the extremes of
its growth. When GA is unknown or IUGR is sus-
pected, the TCD is very helpful, according to the
majority of researches.10

Although this study contained only 44 IUGR fe-
tuses, symmetrical IUGR was not excluded, it was
also discovered that only forty percent of TCD were
within two standard deviations.15

When a fetus has asymmetric growth retardation
but not symmetric, the TCD has been used as a
predictor of GA in several studies.15

Using prenatal development indicators such
BPD, head circumference, FL, as well as estimated
fetal weight, previous research demonstrated a
strong link among cerebellar dimensions as well as
gyrus angle that was not influenced by fetal gender.16

BPD, head circumference, belly circumference,
FL, and TCD GA prediction ranges were derived
from 270 normal fetuses that exists between 14 and
40 weeks of gestation in 1991 research. When
compared with other ultrasonography markers,
TCD was associated with the least level of under-
estimation bias and was able to accurately predict
GA for 6 fetuses with asymmetric intrauterine
growth retardation.16

In 2007, researchers discovered that gyrus angle
was positively correlated with cerebellar circumfer-
ence and area, and that thesemeasurements could be
helpful in diagnosing cases of unilateral cerebellar
agenesis and hypoplasia. Consequently, if normo-
grams of TCDwere available for a certain population,
measuring cerebellar dimensions like the TCDmight
be useful in diagnosing cerebellar abnormalities.17

4.1. Conclusion

When determining the GA of the baby during the
third trimester of pregnancy, the TCD is a method
that is more precise than the BPD. In the third
trimester, the TCD also the length of the femur are
employed as tools to assist in the determination of
the GA.
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